The Tolosa-Hunt syndrome is recurrent painful ophthalmoplegia due to nonspecific cavernous sinus inflammation. 
INTRODUCTION
Tolosa-Hunt syndrome (THS) is a rare disease with a documented incidence of one to two cases per million (1) . The bilaterality is even rarer with an incidence of 4.1-5 percent of all cases (1) . It is non-specific granulomatous inflammation of the cavernous sinuses which results in external opthalmoplegia. The disease is reported to extend into superior orbital fissure and orbita as well (1, 2) . The etiology is yet to be explored. The list of diseases which result in external opthalmoplegia is broad and need to be excluded prior to final diagnosis. It includes trauma, tumors, vascular pathologies like aneurysm and fistula, infections, diabetic opthal-moplegia and opthalmoplegic migraine among others (2) . The diagnostic evaluation of those patients include haematological tests, cerebrospinal fluid studies, imaging studies and biopsy.
In both cases that we presented, the preliminary diagnosis was ophthalmoplegic migraine which lead to a delay in the treatment. Therefore, our purpose in this study is to discuss the importance of magnetic resonance imaging in diagnosing the aetiology of patients with external opthalmoplegia for accurate and prompt treatment of cases with Tolosa-Hunt syndrome. We believe this article will serve not only to radiologists but also a broad group of specialists including neurologists, otolaryngologists, and internal medicine physicians dealing with cases of external ophthalmoplegia.
CASE 1
A 42-year-old man presented with right sided headache which has begun 45 days ago. His symptoms progressed into severe pulsatile headache accompanied by photophobia, pitosis and blurring of vision in the last week. Cranial CT exam and cerebral digital subtraction angiography were within normal limits. The clinical preliminary diagnosis was ophthalmoplegic migraine. There was no history of prior attacks and migraine in the family. There was no response to the treatment of migraine. The patient was transferred to our hospital. The neurological exam demonstrated pitosis, dilatation of the right pupil, hypoesthesia of ophthalmic, maxillary and mandibular branches of the trigeminal nerve on the right side. There was partial restriction in the eye motions when looking into outside and upward. The eye movements were free on the left side. There was no facial asymmetry. The laboratory findings were in normal limits. Gadolinium-enhanced MRI exam of the brain and pituitary gland were obtained. There was expansion of the right cavernous sinus with signal change isointense to muscle on T1 ( Figure 1A ) and T2-weighted ( Figure 1B) images. There was intense heterogenous enhancement after intravenous contrast administration ( Figure 1C ). The findings were found to be consisted with TolosaHunt Syndrome. A mild heterogenous signal change was also noted in the cavernous sinus around the left internal carotid artery. Adenohypophysis was normal. The patient was given 1 g prednol intravenously. Then, 80 mg / day oral prednol was started. The headache of the patient significantly reduced in 48-72 hours. Partial improvement in the eye movements was observed at that time. Within a week opthalmoplegia disappeared. The steroid dose was decreased in 2 months, and stopped. There was no relapse in 1.5 year follow-up.
Figure 1.
There is expansion of the right cavernous sinus with signal change which is isointense to muscle on T1 ( Figure  1A ) and T2-weighted ( Figure 1B) images. There is prominent heterogenous enhancement after intravenous contrast administration ( Figure 1C ). The cavernous segment of the right internal carotid artery is narrowed. Please note some mild heterogeneity in the cavernous sinus around the left internal carotid artery. There is expansion of both cavernous sinuses which is more prominent on the left side. The signal change is isointense to muscle on T1 ( Figure 2A ) and T2-weighted ( Figure 2B ) images. There is prominent heterogenous enhancement after intravenous contrast administration ( Figure 2C ). The cavernous segment of the left internal carotid artery is narrowed. Please note some mild expansion and signal change in the right cavernous sinus compared to the other side.
CASE 2
A 36-year old male presented with headache and numbness on the left side of the head in the last month which was followed with pitosis, blurred and double vision in the last two weeks. There was no history of migraine type headache in the patient and family. The neurological exam demonstrated pitosis of the left eye. Eye movements were restricted to outside. The fundus exam was normal. The light reflex was normal. The clinical findings were consisted with external progressive opthalmoplegia on the left side. The ophthalmological exam was in normal limits on the right side. The laboratory exam was normal except an increase in IGF-1 level (IGF-1: 765 ng / ml ). Cranial CT and cerebral MR venography exams obtained in the emergency room were in normal limits. A gadolinium-enhanced MRI exam of the brain and pituitary gland was obtained. There was expansion of both cavernous sinuses with signal change isointense to muscle on T1 (Figure 2A ) and T2-weighted ( Figure 2B ) images which was more prominent on the left side. There was intense heterogenous enhancement of both cavernous sinuses after intravenous contrast administration. The cavernous segment of the left internal carotid artery was narrowed ( Figure 2C ). The findings were found to be consistent with Tolosa-Hunt syndrome. The patient was given 250 mg prednol intravenously. Then, 80 mg / day oral prednol was started. The headache was significantly reduced in 48 hours. Within 2 weeks, ophthalmoplegia disappeared. The treatment of steroid was decreased in 3 months and stopped. There was no relapse in 1 year follow-up.
DISCUSSION
Tolosa was first to report a patient with total opthalmoplegia in 1954 (3). The diagnostic work included cerebral angiography which demonstrated narrowing of the intracavernous portion of the internal carotid artery. The histopathological exam revealed a low-grade nonspecific granulomatous inflammation of the cavernous sinus and adventitia of the carotid artery. Later, Hunt et al documented a group of six patients with opthalmoplegia which was resolved by corticosteroid administration in 1961 (4). The clinical criteria of the disease was outlined for the first time. The histopathological exam revealed proliferation of fibroblasts, lymphocytes and plasma cells within the adventia of the vessels. It was the article by Smith and Taxdal who gave the eponym Tolosa-Hunt syndrome to the disease entity characterised with painful opthalmoplegia due to idiopathic granulomatous inflammation of the cavernous sinus in 1966 (5).
THS constitutes 2.9-3.4% of the cases with painful opthalmoplegia (6). There is no age or sex predilection (1).
The disease is usually unilateral with no predisposition for right or left cavernous sinus (6) . It has an age onset ranging from 3-75 years. The diagnostic criteria recently revised by the International Headache Society includes demonstration of granuloma by MRI or biopsy in addition to others: one or more episodes of unilateral orbital pain persisting for weeks if untreated; paresis of one or more of the third, fourth and/or sixth cranial nerves and/or; paresis coincides with the onset of pain or follows it within 2 weeks; pain and paresis resolve within 72h when treated adequately with corticosteroids and other causes have been excluded (7, 8) . The 3rd cranial nerve is involved in 85% of the cases, the 6th cranial nerve in 70% of the cases, the first branch of trigeminal nerve in 30% of the cases, and the 4th cranial nerve in 29% of the cases (6, 9).
Although, both of our patients didn't reveal pathological findings, CT might demonstrate enlarged cavernous sinus with a concave lateral margin. The other findings that have been reported are effacement of Meckel cave, erosion of the sella turcica, segmental narrowing of the cavernous carotid artery and occlusion of the superior ophthalmic vein (10, 11) . However, the majority of patients with THS have been reported to be normal on CT (11, 12) . Cerebral angiography is an invasive technique, it was commonly used in diagnosis prior to CT and MRI. The findings include narrowing of the cavernous segment of the internal carotid artery, occluded superior opthalmic vein and nonvisualization of the cavernous sinus (11, 13) . Narrowing of the petrous segment of the internal carotid artery was also reported (14) . Plain films might show erosion of the sella turcica (13, 15) . Orbital phlebography is reported to be abnormal in up to 50% of the cases, but the specifity is low and it is an invasive technique (16, 17) . Histopathological diagnosis is not prefered due to the proximity to the vital structures. Immediate steroid therapy will prevent the permanent damage to the involved cranial nerves. Therefore, the diagnosis shouldn't be delayed (18) . Advantages of MRI compared to CT include multiplanar imaging of cavernous sinus, absence of bone artefacts in the sellar region, abscence of radiation exposure and lesser side effects of gadolinium (16) . The findings include isointense signal with muscle on short TR/TE images and isointense signal with fat on long TR/TE images on MRI (13) . The signal changes was demonstrated in cavernous sinuses in both patients. The signal intensity could vary from hypointensity (four patients), to hyperintensity (two patients) and intermediate signal ( one patient) in a study by Jain et al which included seven patients (19) . The isointense signal intensity might support the opinion which classifies both pseudotumor of the orbit and THS in the same disease process (20) . The lesion will enhance intensely after intravenous gadolinium administration (21) . The granulomas might give a heterogeneous appearance. When contrast was administered dynamically, the lesions would enhance slowly and gradually in the subsequent images (16) . Haque et al demonstrated the sensitivity of dynamic MR imaging for THS as 83,3%, while the specifity was 100%. But the major limitation of their study was small sample size (16) . MRI might show total or partial regression of the findings after corticosteroid administration on followup exams (6, 13, 16) . This is an important diagnostic criterion to put the definitive diagnosis of THS and to differentiate it from other cavernous sinus lesions which simulate the disease clinically and radiologically (7) . MR angiography would support the diagnosis by demonstrating the narrowing of the cavernous portion of the internal carotid artery (22) . A small number of patients might have a normal initial MRI examination and the following studies could demonstrate the disease (18) .
Steroid responsive causes of external ophthalmoplegia include not only THS but also metastases, ophthalmoplegic migraine, lymphoma, sarcoidosis, Wegener's granulomatosis, and carotid-cavernous fistula. Due to the high nuclei to cytoplasma ratio diseases like meningioma and lymphoma would present intermediate signal on T2-weighted images. However, sarcoidosis, metastasis and lymphoma often have other systemic and neurological symptoms. Meningiomas, diabetic ophthalmoplegia will not respond to steroid therapy. Aneurysms, cavernous sinus thrombosis, carotid-cavernous fistulae and giant cell arteritis can be detected with angiography or MRI. Tumors of the nasopharynx and sinusitis complications could be differentiated from THS on CT and MRI. (1, 6, 13, 16, 21) Orbital-periorbital pain and paresis resolve within 72h if treated adequately with corticosteroids (8). In some cases the therapy relieves the cranial nerve dysfunctions within 6-8 weeks (6) and residual nerve palsies rarely persist (23) . The disappearance of symptoms following the systemic corticosteroid treatment may precede the normalization of neuroradiological studies by weeks or even several months (6) .
As a conclusion, magnetic resonance imaging shows high sensitivity in the detection and differential diagnosis of cavernous sinus pathologies for recognizing Tolosa-Hunt Syndrome. Therefore, in order to prevent a delay in diagnosis, it should be considered as the initial diagnostic imaging modality in this group of patients presenting with external opthalmoplegia.
